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(57)Abstract: 

PURPOSE: To decode a variable length code word for 
reproducing a transformation coefficient, such as a DCT 
coefficient provided by the decoder of high- definition 
television. M; 
CONSTITUTION: A code work having a length shorter than %\ 
(n) bits is defined as a 1st category, and a code work having a ^jc, 
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length exceeding (n) bits is defined as a 2nd category. A feedback ROM 22 is used for decoding the 
code word. The code work of the 1st category is processed by directly designating the address of a 
look-up table 80 inside the ROM 22. The code word of the 2nd category is processed by passing 
through the ROM 22 plural times, feeding back 90 one part of data which is outputted at the time of the 
last passage and designating the address of storage place at the time of the next passage. 
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[^^?r^s^-rs/c«)©^S] ^i^fii^ii 

Ig», <t'©#^i§feftk©^f-^fg©igBl-C«^a:l,^iC^'5tt 
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KtiU^h^^^i^)\^^^y^^^tsCti)^X^^o 

iyy^\x. mi^^^m2mm'f-^^c^'^ti^uy h 

[0 03 0] m^-^ i>^Mnx\x. nnn\t. mwi^v- 
^iym.^mkti^hmm^m>^^y ^>^nx:hi>o 
[0 03 1 ] if^mmt. n\^w^^m^'<^^it'^rhmc 

yy'^-^Mt. g5?J>^n t'-^ ^J^:^T<D^l^^ 
m. ^xzj^&^i)^n\:^vV^m^^n2n^m<Dm:m(o 

x^^o m2)\^y^r vy'^r-zfMt. ptr-^hcD^-Y 

--K>'N'^;;^r^-^fcJ:C;m2t?^iiCDnit'^;; hWrOgP 
p + m^nT^O. ml^^:; htiTCDgPWII2t?^f§(D 

mv]<on\^yv<Dmcm.<^xh^^ mi)\^v^Ty 
T^--^^^tp<hftJc. m2n^m<Dmvvon}^v vm" 

<Dvsi\^vvm^(j:>yA-\'f'^v'pf-^^^^ts^ iBit 

/c. m ;u^:^^T-y :7*7"-:/;i'S/ct^^2;U ':'^T-^::^* 
7"-:/;i/^TFux}g^-r'6/csbtc. rF^x^t<-^^ 

[0 03 2] $:^H^&i$6^. ^>U>^/X:0^-bfa (o 



(7) 

■r c <h cc ct o r ^-^{t$ . 

[0 0 33] 

[0034] m,^\\mm.. ^^mLo^tm^^m/p-th 
[00 35] ±x<D'^mfj:'<'^> h <Dmmf)^^i^^^^n 

ec<^:Cr)'Ct-5fij3i=^c^:^itW^^-^^bffi-C*>€>o 30 

[00 36] c cvmm'r^:^mm(omMMkt. e^m 40 
^i^s/^>u>^x^f^^b^n/c>^^■7 

ccre;g(D!iiSii 4 0 6) :foJ:o'^>u>^ 

X 1 3 0 (mm 1 5 ) ^4>o&?f^i§cDfc: y h&f)^mM 50 
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?6^c. a8cc^-r2^j^7c??-^*^<^fflL 
-oxwrn^mtLxm^i^^ti^. cnhoymmn^m 

[0 0 3 8 ] ^m^^m^'^. y ^<Ol^r>^9ntfc^ 
«8il^x3KjE8ililg;;>:*6^^iii#«H^r*> 

( IEEE Transactions of Broadcasting , Vol. 36, No. 
4. December 1990) ^#M^n/cl^o CCD^S:^?|fflCC 

[0 03 9] iRF-^fb:?*P"fe>^Ot8*t^. DCT<^^^^ 

[ 0 0 4 0 ] *:^?S-Ct*. J^V^>n^m^A-:>(0^-( 
V'liC^^r^. m\<o^^v'\iX. l-iecODCT^^ 
{gipi*5j;i>'0- 1 5<D^>U>i^X^4>%. 2 2fc(TCD 

^J:. 1 - 6 4CD^>U>i^;^<*: 1 7 - 2 5 6©jEH<DD 

cTwm^^^i>(ox^^^ ctih\'m^<D'iin<omm 



(8) 

13 

[0 04 1] E^c^•r#^o^*SWcfct:fS>'^-7v>a 
^m^t. 14. 3MHz^Uv ^(DIV--^ ^)ie Si- y 

ms(iC 1 5 t'u/ ho^f^is 1 -o^mm-r^^^tfcmiY^ 
i 2 o«±cD D c T S J: ^ (^cw^r^ C 

^ y'coW^mo) D C TtgiUCDlSHrt^^T^S* ^ JtcCi D 
[0 04 2] *^B^^cJ:^.'^>^-r>m#Scofi^>^^ y 

ti^mu (F I Fo) \yt>x^ 1 2f)^^n^m^s^^m 
-So B!^^F I Fou^:;^x^(*. w^m^sii^v hw^m 
y^^;^'e>'^:7v>^S-^Sl 0Ccta:^-rs. >'^:?'^>«-^S 

^Viy=¥>^'r^Cti,Cj:'Dr. 6 8:^y#ra^Cl 5 h' 

-O^^'x-X^Vi^i'Ar ^-feX^^'j (RAM) CDn 
h^tB^-r-S^C^bjO^-C^^o 2 9. 3MHz-Cf^l!)T 
^2x^ay^{t. 14. 6MHz ^a*:^ ^7{C|g»ift5 
tx. iRF^iSRAMconx h^*^j5 0%t6'M'r^Ci*^r 
^•So 14. eUHz^ay^ ( "DATA_CLK") *5J:D^* 
29. 3MHz^P':^^7( "CATA_2X CLK") ti. §£3^ 

cD>7n';.^liISSi 4 7&^6m:f;?3n^o 
[0 04 3] >'^:7-7>«-^Sr*D/c^0 3^^5«lSljPE^cG 40 

^a:/p >;;i?y-fe':^ hfi-^ ( "mb_reset") ti. ifLS4^ 
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m(^cL^ mm^Mi^i 8i^c^i>mDCT^^!im (i d 

iM^JfelHlSSi 8{cai:^§ti^. 

[0 04 4] /^:7•7>«#S-eS07:^^^tH3n6<^:. [Hi 
»§{blil8§l 6tc^^:7v>iaD«^aifi^ ( "huff_err") 

C") ^5|^S|{t(iI8g 1 6 3j)>6>^N:7v>m-^-stH;^$n. 
-^v^mmM^UlA, 6MHz ^a-:;^i|Hl^>(t$n 

[0 04 5] ^A:7v>a-^S1 OOaWti, 
^>'^:7-v'>^3^f5^^^F I YOX^VTs^ 1 2 (mti 

VRAM) tp^hKn^^. m^m\%. k^^^v)\^^^v^ 
MX,w^yvy2<^ (^2) ^cA;^5n^o cnccoc^ 

TtJ. «T.ra3tcMilUrS^^-r€>. A;^>'^'W>'1'>'::7 
Bft^F I FOU>?X^;0^6pI^S-r-^* 
^n^m-^SROM2 2CDT h*UX;i<- hCC 

[0 04 6] ROU^^hm^tii^ti^M&<Dtm^<i:^ 

1^2 4;&^6^'>^sn€>o n^mtmmt^tix\.>^m 
3 0 cfc o xn^mnmi)^ h 2 <Dmk^<o^mm'T ^ 
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[0 04 7] 03^^. a2CD>'^■7 V>m^^CCl^ffl^tl 
miy. W^m^^^:^^ (CV/_CLK) (D^mktcfciSf^C^^ 

C:m«^c6^cC^ 4 0 h A:^^ 

^4 2tC4 0t'>> KDf'-^^mOjA;^. 4 0Xl6t' 
y ^(7)/^'^;^>^^^4 4^«C>r l 6 t'-:. hCDf'-^^ 

^^««f!;S4Scl:C>^R OM;t' ^J'T :7*IpIK4 6 tc[t}:^-r 

h^j:t,^L4 0t''^ hcofig^+fi^^tt (^':^ h) T^Ci 

[0 04 8] J^U)i^zyydtU. ^&C2 0(D*itfeCD/cd?)CC 

r\'i^:^1^^'^^CtX$>^o ROM2 2^^. t^^M 
3 6tftCC (03rt3:^UTtS^W^S^c5i:O'RO 

U)Vy^r yy^AB ti.^^) . :^xo:>j^y'^ymn^<Dm 

[0 049] >'^'U>'^>^:7^(D^2CD^efe^^. f-^^M. 

X ^ - ^fSHM 6 0 08 <Dtf 5^J*^^SJ 5 ^ifc 
flli^P9-Ct3:. x>^^--7'?f^iigI6 0«. S$:^>52 2 
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4>/h$ i^KSI^r fcWfflr ^ ^ c i ti J: ^ o 

[0 0 5 0 ] S5CC7j^-rxX>5r--:7*?f^fgSl7 Ot^. ^ 

nliitg^^fiS^^cffifflT^). -ecDi^i^jriS^. ROM 
2 2&3:^^-^igCcK-r-2>7=-^^^S^d:l^^<^>'t?. ^^m\t 

(7) jaatf >'i^ ^ > u > ^ ;^ ^c>[^ JST ^ -fe' P ^ Iti^ 
^c^ijffl-r-sci^^r^ri^cCi^cDr'. ROM2 2riit-<^ 
;U'CMat?#^j:c^t^-^iS*. iy:^'rJ^<D:^jV--y'yhm 

[005 1 ] iKW^^^m^^Z^ROMJl^^:^ yy'M 

$^Aef)^(b(Dzyy vmt. A;^ffi^5 8^/^LT>'^'^;^ 

20 -SfuCC. 4h^':; '^/f-S 2^C^ ':;^2n^c Jjn^5 
cn53:^]^^S5 4CDffi;^^^e)■7^-K>'^'•>^7$n 
0*5j:i:>^5 2^{1^*pItgttS§Cc-r^o C<D-Y^>'-^>'t'fi 
-SI 4. eMHzCDf'-^i^ci ^^i-r^Ci:;;?^^^ 
[0 05 2] B^-r ^l^jCDX'PViviP^A ^M^'^hX.'^ 
30 2XCLK(29. 3MHz) 7J>5ffi^59CcA:^$n. A;'^ 

gS4 0^^6 4 0 t'^;; hA:tl^'>^4 2^cffi;b^n^-r- 
^$1]® 111884 8 ^i. 5 PCD h U :^'^rai=''t:5fetH 0 

[005 3] <^SI««^^6A;^^^'l/>'t'^>^ ^^Ci^^^^ 
40 i^:? hfi5*. 1 - 1 5 t^y KDffifflr^^o let'-^h 
(^Ai^SfSS) cD??#f§S^i4 tr-:' Hg'C??#{b'Ct 

iij^-r m-^t'-:' H3^^i^<o b/cj&^-^r. ^^'y-^^w^m 

<D&^ktROM2 2l<mm^ti. ^^U)Vz^y^^mi^> 

V\t. '^^>3 i^/rU-t:^}ftS3 0tcA:^^n€>o 
50 [ 0 0 5 4 ] xJiJ^\^)\^uy 
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10 

[0 0 5 5 ] Lat 6 + Adder + Barrel Shifter + Looku 
p + RCM +Muxselect1oqic+ Slloqic < 68 ns 
CCTMuxselectloqic {^7 i^-^mVi^M) t 

sp^^jiL. Slloqic (slms) t\t. immmmmx 

ROM2 2 i/c^3:xy^<^'-:7*#-^:?&^e)9tS$n^f^^ h 
S*ta:^-r -2>a5^^}iTo "Lat e-^a;^ ^ 5 0 . "AddG 
r"^3:JfjngtS5 4. "Barrel Sh1fter"ti>'^'U;l/'>:7 3? 4 
4. "Lookup + RCM"^3:ROM2 2:^^66Df'-3fJl/!y 
vy'^^m&'t^tc^^cm'^^^fiir:;^^. 6 8 n s 20 
^B^SFPalSfrti. 14. ^UHz^Vtv ^<Dmm^CX-:>X 

[0 0 5 6 ] *^e§CC J:^m-^S<^aS?^j:^^gPo°ot*. 
;U':^^r •;;:7*ROM2 2-e^>eo R0M1t:/^'>^-r A 

^3:. ROM2 27!)^6ffl;^3n/c7=^-^^:^5^0?ICDt^*>r^ 

[005 7] ROMx> V ')<DmM<o{'^mm^uy*^ 
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^1f-Y^>»Ut?glJCDROMiSB'f€JgS-rSi^ 
5Cffiffl-r€)f'--3f*M^-r^ROMiS^*T Kby^JgS 

> u > i^;^ 7=^- ^ ^tsjs^-r ^ R o ymm^ r k u v^jg^ 

^>oROMCD^P^cD:7*a^^5>i^i3:. i:b$5fl^J®Wd:n 

> t* ^ - ^ :7'ci A >S:ffl I ^ra^r S S C i 2 
n-Sr^'S^o 1 0 b'^:; h«T<O^^^IScDJt^. :7*a^ 

XJWM'f-^^mti't^it\1X^^^ 1 0 b'-:r h cfcO:^ 

1 Ob-:; YWf<D'&m^htm^^m\y. n^m<Dmk 
\.^x\x v'^^yM-x^<Dn^moym^<owM. nn<o 

[0 05 8] 1 Ob^;. hJ:OSl^if?^IS^^. UWiCD-^ 

> u > ^ o ^ ^ > h l:tn«^c > i 

p.^ ^;j/;uT?^-^{bL!^j:c:tntf?^j:6i^ci^o nnmt^ 

lti±(D^>U>^XJC>[tj£W:f^n^i»^. g?7]CD*!L 

[0 05 9] >'^>'^>^-^S^i. llb'>h##f§*l 

T^^t^Ci^C^^-C^^o Cti^a^-retCt*. IITF 
L-Xb-^ F(DROM;&^LJ&t:fntf^c6%C^ L 
/cROMCD-9--<X&*2 0 4 8iii;^cC^o ^^1 1 b'-:; F 

n^^ROMrtr. 1 1 b-;; ^c?:)>'^:7v>^^-^i§(D^>c^cc 

JpfUS±{il 0 t^-y F (MSB) CCJ:^:7^^^ALre> 
n-So lib-:. F##igCO§*tt^. P)-© 1 0 b^:; Fi§ 

CC*tL. ROMt3:i lcD>-:7Fg*^^. 1X^^tSK:<fc 

[0 060] 1 1 b F??^iSa) 1 ^X\t 

^c<. 1 0 b^^ F<i:OgC^ii^. ^n^^n 6 b-^ F*« 
T^oT. lJy±cD^>u>^:=^^*tlSftt:t6n^»<tt 



IS 

0 1' h ^ 'ccDn^momm^'^^^ ^j: ^ « 1 6 1- h 

7:>>6 2 Ol^-> h$r<D?f^igtS. R0M-r'":/>'l^^3lHl 

^mr^ct^mmT^^. 3iHiecD#Rsccj:o. le 

T-r^o COy'W^y^^t. 2 1 b'-:. h4oJ:?>'2 2 If-y h 
^mmvU. ROMC0>^>' hS:? -<-;l/KCi. htf 

(Dm im^^ti 5) fci^^^t^o mfhr^^mmxit. 

[0 0 6 1 ] ROM2 2^*. MV}(Dl 0 2 4 7=^-^11^ 

1 ;U >^ 7 y'^^ 8 0 i IS 2 ;U ^7 T :7''r- 

SJSSgigf'--^? (RAD) ^Cffiffl^n. mt}\:^y hA- 
7^^^>U>y:^T^-^ (RRL) ^Cffiffl^n. mt}\:^ 

yhs-i luzyy hm^j^^^mmmf-^ (rs 

Ob^;^ h^flai^T. 1 Ot'-y hr FUXAH-h8 4-CR 

oM2 2^[tSTKi/;^JBS"r^o m^-^h^^^^. ii 
a^#tfo ^^^f§^5 1 o t- h j: «3S< , i 1 

cnt^^^Q 2^A:^?5tl^o cfxh<o 

3) :foJ:0^*^>l^>y;<^ ^-^'^F (r^-^t^ y h4 4c5 
^Ub) (D^OXh^o mi^^y^ 
TCti^^'yy^L. '^X(D^Uv^^(iC'7jl^y'\^^'^ 
8 8^ffll>rCtl6^fi^bUTROM(DT FUX^JgS 

-r-scitc<fcor. ^- F>'^'*v ^^n^o b;^Fo 

ROMT FPXd<-FOb'';; F5CC:7>^-F>'^'">^^ 
bu/ h Uir FU;^^- FCDb-;^ F 6tc:7 -f- F 



20 

[0 0 6 2 ] 5fetcai^/c<i:^cc. ^ - F>'^' ^7 tr F 

^^nmomi ^\=ty ^-^-^ ^^^^^^ 
f^xtl^tl^w^mo:>mm(Dl o ftj^^t fu^^^h- 

F8 4tCA;b^4i-So -ecOf^<0??-^fii!!tai^'r ^Jt't? 

r-^^^S/d:<. ffi^9 0 7!)^6CD'7-r-F>'^'-:'^7'r-^ 
10 FU;:^Ji<- FA*gP5-9CCliS^T^o Cflh(D^ik 

-^^i. T FU>^jJ<- FA:^a50 -4/cC:t^cA;b^n 

[0 06 3] 7=^-i^cD{Siii. ^rcDPCM'T-^;!^^* 
±{iL^y F (MSB) 7:)>65feCCiim5n6J:^iC^f 5 

(MSB) ;&^^D5fe^C5ilff ^(DmcW-^^<Dm^^^ 

ROM2 2rS!lta?n'5 l Ob-v F<j:OSl^^f^fgcDi* 
20 R0M^a^[iI#M*rei£:^S?J»^^€>7&^. ROMCDtli 

^t'';;F^^. A;^^^9 2^/^Lrv;^^^•^^7t^8 8 
-tt. Jl^cDt?-^igf'-5?CDf^t>?)tc^^-F>^'<^:'^'r-- 

^^ROMCDT Fux7j<- Fcas-^-r^a aSlt'->FC^ 

$/c. ROMCDT FUX;}<- F 8 4 aic4>A:':J$^^. R 
30 [0 0 6 4] ROU<DUy h&y ^-^VF^il^CC. Mlt^ 

m^htifcnn\^y V ^m< ^^y -^^n'^^om^^^ 

t?o iEaS-r-S^RF^fSJ&^^/n ':^^CD/^«3 (EOB) CDfgr 
*'5>*&. v':? FS^c "0" (DBtrnX^ti^o Cti 

<^^tswcEOB*jiia^^<fc^^a^-r€>o co 

[006 5] *0;a-r'S?f^i§^^ H4^^-rx:;^^--7* 
40 #^I§SI6 O^^t^feOr^^ia^^Ct*. ROMCDV:? 
FS:7 ^ -JU F (R S L) (CT^^i 1 2 ) 

(ESC- I) <DW^m^9mr^<]:^(^m^'r^o c 

CD^^-? FS^Stt^W^E SC- lCDtfc^.^il*D-r^/c 
if>(^^^tli>(DX. ESC- l??^i§(Z)XX>^-y?? 

■r'SI|]5tF3<Dx>^^-:7W^iSSlcD:g3t3:8 tr-:. Fr^> 

[0 0 6 6 ] AO^a-r-S^^^ig^^. 05CC^^x^^-:7* 
50 tJ-^igsl? 0^^04>cor^-61t^. ROMcD>':7FS 
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y-<-)Vh' (RSL) t^hm^<Dm m^^^i 3) 
[0067] 1 1 hn^m<o 

1 1 hW^mo^'yyiyl^^^^U^^'^^V^y^Ct 10 

^co^f -^i^Ttj^r ^ -fe ;^ 5 n/c c <b 6 i± o 20 

[0 06 9 ] ^mm^^^S 6 v>m-^S^5 
^$ijffl^^:^3«.-;n 1 0. mm:^^>^i 0 6. -/a 

^tf^>^ 1 0 8. -^^^^m^^tsi 02. fiT-ffcifeii 

(QLOG I C) :7'n-fe';;1f 1 0 4. teiO^'-flSCC^?-^ 

1 2 2r^'r«^^«W:tiSiJ»a-e*>€>. 

[0 07 0 ] ^mw^i^^-}^ 1 1 0 (Dmmt. imm 

PIWItlHlSSl 6 (^1 ) *5j:a^'A;':?>'^u>'^i^^^7&^ 

yV^X'yv^^i^ti^. ^kt. ^©Jtai^t^^-JH 1 0 
^^(btii:^^ti^py&iB^^Cj;:-^X hViJ^ti^. ROM 

e^^m^ti-Sr-^. R0M2 2 7ji^6St<^tH5n€>T' 
-So iflJffll^^^-JH 1 0«. -^^UT/CI >:;^(DU-fe 

^it/c. iii^:^7'^>5? 1 0 6^|g8b'r^^n^:;^;^JI« 
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[0 07 1 ] ESC - 2[plCC>^CJ'>^1^>r 

tgmE sc - \ n^m<o:t^:^T-v'Vt^mm.^mmt 

-S/cC^r-C^O. >'^'^>'l/>'>'a?cD8 b*'> h4^>:7'-r^o 
E S C - 1 t?-^ig^c>ttiS#t:t6n/c4faJiiPi^^^ik^^-r 

(Dv ^-)\^\=(Dmm^'^^ti^o ^mmu. Esc-i 
n^m(o^ w FtcffA^n/c^>u>^;^ 
i)^-^u<omm^. m^^mc^^E s c - 1 n^m<oKm 

[ 0 0 7 2 ] S 7 tc^r^ V ^^Wmi \0 2\-X. At) 

[0 0 7 3 ] S^{bU^>'l':?*n-fe';r-9- 1 0 4^3:. ^S-^{b 
7^*^;^^>'•:'^2 8 (^2) {cmhfihi^v vm^^J&-t 

--^jui. m^^tihmm(o\km.<omWLt\^x^^ti 

So iB^egti. iliS:^»^>^i 0 6^cj:r>T^^$n 
^o E S C - 1 ??^fiOjgi|riOD«-^. iS^tta^J. IB^ 
^•t7>^CD^^5EffitCE SC - m^%(0=y>\yly^:^V 
- ;b K ^ JJD^^-S C <b CC <J: r> $ n S o 
[0 074] iS^:^ *^ > ^ 2 rXD^W^^^^ 
HHC. 8 X 8 :/a ^ricDBSi^^SOiS^tiriiS^i 

So m2CC. DCTlilSSl 8^8X8 

[007 5] zTviv 1 0 813:. '^^(r):^-^^- 

^nStfLl^*^bU^>'U (QLEVEL) tf$R*s<i:0'PCM 
:/n';.^tt#fi^^';'^'r6(Dtcffll>6tiSo Cti^t^ 



(13) 

23 

[0 0 7 6 ] iKm^mammi^m i22{t. xti^^ u 

-So ^wmmmmmu. )Vv^r^^jv'w^ \ i 
2. i/^' hfii&ai 1 4. mrf'\t\^^)\^mmm \ i 

[0 0 7 7 ] m^mmi 2 o^i. ^ojtettcD^-s 

jSL^nh. mn^^^-^^t. ^f)^ai 2 07!>5huff__ 
cDf^-^^ffij^-r^o [Hiwftiiissi 3 mi) ti. 

o r /^ V >^-^^S V ^ n 7^ a ^ c: i (cSJ&tt 
[0 0 7 8 ] t^^.1l^«?^^^6>'^*^>^^>'::? ^^c^^^n^i^:? 

OMuy h&y -J^^^'^^hm^m^ti^^^^^o ROM 
(Di^:? h&y ^ Vf)^h 1 5r^ci^ffl?:»^^^ffi$ti^ 40 

iimi-^^t. ^^\y}\^uy ^t,cmhtii>i^y vm-x. r 

[0 07 9] ROM2 2CD/ca?)K:i^^n^T FU-X 
-So ^mm-C^t. ROM2 2k:i^^^3^ci:fBttSSti2 * 2 
a-e^-Sa^^b'-:; 0) T^^o n4>S 50 
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/c. ROMCDT FUXrf<- h8 4tc<torSC:rAtie)n 
0^Lj^cgl5fe«?!lr&3:. ROM2 2t*2 K<DROM<b?^c!: 

[0 08 0] J^y-7l^^^mi)mwM(ommm^nxts: 

l^ii^^ta:. R OM 2 2 CD/c$^^C^5naT KU:^ti 

CDf'-^?iROMcDtH:^7J)^6'^ -J ^^ti/cr'-^Offl^ 
ii<b:^j:'g>o ®fi3(0#M^CC, 1 0 \:^v VifiROM^T F 

uxjg^-r-s. T FU;^*^- F 8 4 accAi^^sn^a^ 

t'-:. F^J-fefniJ^c-So ROM7&^6m:^^n^m-^{b3n 

Uy V^^^y VL. )\^iyy ^iPh<Dl^ 

0 t'u; FT Fl/:^cD^T{45e^:^ h (LSB) ^ 
ROMOa:^3&^6(D«T{45b''> FiJS-^-r^o CCDi 
'^)\^^y'\y^'^UwM<DROM^m.^^CROUtf^h 
"yv^^tifc ^y ^ - h'^^y^ ] F^TFP;^^- 

F 8 4(Dr Fu;^A;ba55;!xi>L9ccj@ffl-r^o-e. m 

M<Dmm^''^<OMTiiL5 V Ft^v;b^:7*U^7lf8 8CC 

A*^n. ^sm^n^o mm(^c. r Fu>^5i^-h84a 

(4s<:l:0'v;l/^:7*Ui7-t^8 8) ^cA;':jSnSiSfelb'> F 

^^mj-r-s^T-jsm^n^o w^mi)m7'r^t. ro 
"^(^atj^ti^. ^m<ob\^v hkt. -^ji^-y'u^-^f)^ 

y F^T FUX^K- F 8 4CDT FW;^ 

A:^ 5 3^cCii b 9 ccA;^ L/c <h # (cMI 5 ti/c :7* w 

[0 08 1 ], S4*5j;<>'S5tC^-r:i^X>r-:7*if5-^igal 
6 0*5cfcD^*7 0*^Ot^-^f§CDjgifST''-3f^i. >'A'U;bi^ 

y^f)^hmMm^\ti^ti^o mmy'-^^tm^iiL}^^ f 

1 0 4ccj:-or5fefi£3n^3gSE<7:>a^fbu-<;ucj:-^ 

;gTf47 1'^:/ F^vx^-^^-r^ciKicto-rffe 
n-Sc PCMx-^ts:. >'^*u;^^'>'3?7^^e>8 F^^';< 
^yy'3 i^:ftbr. v>m-^otU:^i&aSR3 8 

[0 082] :$:^0JOD^ROM^fllt^r^^:7"7>^?-^ 

-r^o mv}<omv^t. H8cotf?'Jic^t)-ri ob-^rh* 
fficD?f^ig4ffi-^{b-r2>o c(D<fc^;^c^f^is^i. rom 
^iiii3i5a-r'5/cc:r-cMa^n'So ^>u>^ 

;^7j)i-fe'p. 209 t'*:' F^^fS^jEfLa-r^iS-^ 

^m^h^ mVl^C^ ROMCD^^^9 2riS^t:'-^ hT&^-fef 
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4 b^-:; hCOSiHy"-^. 4 t* h CD -7 > U > ^ :^ f"- 
)Vzyy^f)^hUy h $n/cCi^^-r4e';; hcOv'::? h 

>u>^x(D-T-^^t. ^^y-^ym^s (02) (Dmt) lo 

[0 0 8 3 ] 1 4 t'^:; h>'^:7V>?^^fgCDfI 

:;^^n'So cn^cDi Oh:^:' htJ. ^l>'^':'^T'>■7*-r 
-:/;^8 OOiSBFf^T KuxJg^L. 1 5CDt/:7 h;g;|r 

mt. m.V](o^x2y i^v^ ^)\^^(^cuy h&<Di 20 

v;V^:7*U^1f»{f-^*v;l/^:7'u>7-tf3 2 (02) 

6 § n ^ c <b tJ)^ oJte i/^j: o 

^^UJliyy ^2 0[tn'^m(O'A(O5 e-:. h^T KUX;]< 30 
'-h8 4CDr KUXA;^0i'j:liL4^CO-F-r^o 

7^-:/jU8 0?&^6tB;b5n/c:7 ^ - hvs-;; d^f'-^:^^ 
(||^(DjgiPi:tej:^'^>u>^/x-r-i5?c7)ftt>OCc) , 
ffi-^8 0^c-7-/-^v^'^:'^^5tl. v;l/^>'*U^1f 8 8^ 

/rurr ku;^^k- h 8 4<dt FuxA:^j5i^cCC^b9-^ 

A;^3n'So v;U^:7*P^t^8 8^^. m^92<D^\:f 
*dOCC:7 ^ - Y^^ v ^f-^^r KU;=^4<- h 8 4tcA 
0;5)>6W:tl5ti:^ctr>;. tfciitROMi)^f^mt}^tlfc 

i^y hS{iii 5K:i£SL/rtfc1l^^^^6^^^n/ci^':. 

:7^;!l^60[)tfbl.^4 tr*:^ h ( 1 4 tT h ^^-^H©^ 0 O 
4b'!yh) Ly ^-Yf^v^Ztifc'b\ivVt'^. ROM 
OUZ^Urv •I't^'f— r/';b8 2*T FU^Jg^-T^o 
®2;l/^:'d7r':^:7'f--:/;l^82--CDri7-feXt^. ROM 
cor FUX7}<- h 8 4 ^^(OW^\fiv V<DXMcJ:'oX 

ff^n-So T F^x.i<-^8 4tcA;'55n^>'^'^;^t/>' 

^il)^i^<0WxLi.^4\^y hty \^^^y^<Db\:::y F 50 
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f)K )\yy^ryy'f^-':f)i^B2<Dm^i^^l^. 1 4 
:tl$-ti--So l5lB#tc. ROM«2 7:)^6 1 OOrelCDW^ajJ^cCi^ 

T 6 C <b r # 2> C i ^ e> # ^ o 
[0 0 8 5 ] 1 Sb'^:. hJ:DSl/>t?^ii^i. 3\^(0-^^ 

y'v--':f)i^B0t^h^2^>(^)i'X^m't^tc^<oy ^ 

-Y^^-j ^f-^tmhti^o m2'^'<^}\^x\t. m2 
;u >7 r r - T/jt- 8 2 ^> 6 ^ 3 1^ -Y ^ jwrnm-r h 

(D^tf-r ^Jt'SafeW^c. t^^.m^^3:v;U^^'U^^tf3 2 

[0 0 8 6] n^mcommmi'^^mm-r^mtim^. 

0. Tiiy b2XmLi.^W^U(DM1fn(DU\:^y 
ROMT FbX;ti-CCA;tl*r^o ETSL/c^JteFd-C^J. 

N= 1 o-e^-57&^. ^mommtomM^ck-z^r. Ncc 

[008 7 ] n^m(Om^(D 1 0 b' h ccis^ur . 0 
^L/c*ffi«^CDm-^S^*. miJl'y^ryy'f'-^JlS 

6l±i*$n'Si^:7 hS (SHIFTLEN) 2f)^^ 1 OCDJE 

ar^-So ccom^. mi^iyy^ryy^f^-yMt. =i< 

^ :^ 1 5 6 cc^-r i ^» cc. ?f ^fgcD^^cDt^ilii^jJ: (>' 
f}S:iiy^:^ 1 5 2CCil2ti^o 

[0 0 8 8 ] H Ul/ > i^T ^:^T7*-r''-:^>'l/7&i6tti:':j3n^ 
SHIFTLEN;«>^2;&^6 1 0<DffiHF*9r:^j:CilS^tCt3:. SHIFTL 

EN*5 1 5 i>^'^t^<DmM^^^ y^y^ieo -ctf t>nSo 1 
5tl>^'^yh^{t. n^m^n 0\fy [^J:K^S:<. R 

y h:^^l(iC^y h^tl^o cnti. R 0M^|g2 ;U 5^ 
T r^-f - - 8 2 ^ ffiffl U C:f n K 6 I ^ c i * ^ 
e-ti*. :7^-F>'^''y^77='-3^^rr FUX*J-F8 4CDr 
F U >^ A;b 5 >j: L 9 ^cA:^-r S i ^ ^ v;l.^:7- u ^ 1f 
SS^^^-r-So ;Xtc. tK-:;^:;^ 1 7 Ot?. TFUX7}< 
- h 8 4CDr F UXA:^0^^ct^L/4CCiTLC^'r-^O^j^ 
cD5b>:. h^A:^'r'5»/c:sbtCdZ^^i^cCS/cCt. 

{t. R0M(D2mS<DMM^('Cb\:^y hfcl-iiyy hU. 
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ROM2 ZCDfrUC^iStgii^^T K UXjg^L. 

ai^jSn-So ;>:^CCCD>'U-^>tS. ^5^::^ l 6 OtCJb 10 
[0 0 8 9 ] 1 6 OtiWC>\ i^:? hS^^^U 575> 

[0 09 0 ] '^V FSt^U ir^cC:tnt^. 1 6 

A-Ql^v 1 ^iP^t^<Dm&m'if:>ti^. ^^T* 20 

^©t^fgy^^E sc- m-^iir'*sci*:gR* 

2ri^j:t:tntf. 1 6 ers^:? hST^^ 1 StJ^S?!):* 

cD*ij^3j>^^f*3n^o -e^-c*n«. ^oo^^-^ig^jj^E sc 

-2^gF^f§r*-SCi^;gttL. Ctlti^ ':^d7X 1 7 8 
[0 09 1 ] "UV Y^t^ 11. 12. 13, */cti 1 5 
0CDffiH[^r$>^;^>5:?:i:»cc»*iJ^7&^tf^^n>5. cn&3:. ^ 
^-^{b2n/cf"-3?;t>5^'-:; 1 5 6CCtB;^l5ti. 

1 5 8■c;^<D^^^|gcD^t^lS7&^^^&^n^. 
[0 09 2 ] c c-e, ^^Bj^^-si^s^f^iS^a-^ftL 
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[0 09 3] :$i§m^m^(Dmmmf^mmLrmmiytc 

^^^^r ^ -5 c i ^a^^ net 
mi ] ^^mn^m^'^^^ (/^:7v>) ^-^^nai 

[0 2] ^10>'^T7•7>«-^^J:^3i¥ffl^7^:t-:/CI-.' 
[0 3 ] m2<DKt}^^\y)l'i^y ^^^ZJ^^'^vyy'^^^^ 
[04] m^m(D\^v VSii)^22\^v h^S-TiS^^Cft 

[05] a^-r'Si?-^igpao^>u>yx;;^5-fefacDJs^ 

[06] 02cDm^S^c^^n^^tt5L#ffl^^'; (R 
OM) *<fcOi*Wc^-r:/n'^^0~c^>^, 
[07] 02CC^Tffl^cDi*fJ®«,?g«^1t::^t-X'r 

[08] ?f-^ig<D^>u>^;^*5i 5jyT. HiPi^U 6 

[0 9] :^mmm:hm^m<Dmmt^m^m.tim^i^ 
1 0 a-^^tKs 

1 2 Bj^^F I YOU'J'T.^ 

14 i?n':.i?[p|8S 

1 6 fHl^^bHK 

2 2 y A-Y^^v PKOU 
8 0 )\^ v tPT vZfy^—Zf)V 
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>7 7=-i7i— J^CctulBT KUX;i<- hCCjgfflW 
( i ) mifB^2 io^^') -'^m^^'P^^ < i 1 o<7)i6 

flat" -6:7 -Y ^^^v ^'f-^%^i^'cfm2wm'f-^^^ 

( i i ) iEJjngB^:^^glo'ri>;^ci:t>l#^Cc^3:. f5iBlg2:^ 
^fc^O. iffBfBlS^S*5cl:0'S?ia^ 1 :|dcfcD^'|g2 

( i ) Jiipi^^*^-r^/c2?>tctgtpi, 

(i i) ^>^^^**^!£•re/c^sbcc:7>f-K>'^**;'^7f=- 

^ 2 :^ 7=- :3 U - f ^ -7 - F >' ^7 7= - ^ 

A;^b. J^OCD^iS^CDT KUX:fJ<-hA;bg!5CC^3:||2:^ 
7^rf>j-#^fg<D^*l£a5^9^*A;'3t-€>v;U^r7*u>7if^ 



vv^^h-^. m2i:)'r^')-n^m(omt^n^^u^tl^ 
n/2m'(o\^vvs,^^r>ct^w^t'ri>. tmm 

3IB4Sc<DSSo 

li) IBIBtt^lS^c Jgipifc* cfc D^' ^ > u > ^ :^ r - ^ ?^»^^ ^ ^ 
mriB«^I±i#l5^ci£:g U r Su IB^f ^^f^ig^«^^ b-r ^ ^ 

TnAHcfBigo^So 

[iS>{t3l6] fglBiBlf.^l5^^^Ha^^c2x2» CC^ 

L 5 CDt>-rtx*HClBt6©^So 
m^mi ] mifBm2 ;^f'r/t;--iRF^i§(Dt5fB^XcD 

O 6 CDi^-f tx:^CclBt6t^^So 
rf)\^^^ 2)\^v vy''r-':^)\^t\^X 3 ti . 

wmm 1 ^7-::^ u -mnm^cm^t^r^m i cd^^cdt f 
wmw> 2i3f'zfv -nm^ommon tr •> f cc*tis-r ^ 

m2CD^tSc<Dr FUXf§^pJt6:^j:ia1tiSB^<*:. 
mmm2:^f'::iV-W^m^cMm'r^mi(D^^(DT F 
m^2 T^ri y -#-^fgCD^(Z)t^(Dgp^5^tC*tlS-r ^0 

2cD^^cDr Fu:^*g^tg:^j:iatt«^<i:. ^m-r^. 

[if 9 ] wmnm^mf)K mmm dvv^tv y^ 

f'-:/;V^/c^^taiB^2;U-;' >'*r*-:/>'t'<Dl^'rn 
>&^4T FU';^JgS'r'5/ca?)^c. mflBne':; FOTFu:^ 

:hfc}^<Dmmr FUX>i<- F:^>e>^^Ci^1#SS[i-r 

[ n^m 1 0 ] wmm \^j^um2)Vv^rv y^'r - 
^;u;«>5-en-en. HKe^cc 2 nfgcDfattSfi^w-r€> c 

MiB?f^fi^:^t-tBX^/^ii?)CDA;^gP<b . 

mriB^ 1 fttjur'-- ^^:^umm 2 mmf-^ip 6«tH 

^>*WrriBnfc'-y FT FUX7}<- Fictii;^-r^^S:i. ^ 
:?!»i^fBlScD^So 

1 2 ] mu'^y v^^Wi^ 1 o(D?3^fg<Da 
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i^t^. C:<b^:^iS[<^:-r•SV-/-K>'^'■:'^7fBtt^ 

So 

Y<DT KUXs}<- hi. 
[ fi*^ 1 7 ] <i;'<Dtf^ig *b fl6CD??-^ig©iigI-C« 

■c*»), ^2*7^ 3 >; -(Dtirie^?^i§©6 s i* n e h 
^i^ccis-^{t3 ti/cf^-^ii^a-r W:'3W^*^^ S^g 
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m 2 * T- 3 'J - ©??^i§©^»]© n V h gP^?: BUiBT 

F ux^- hicx^ urBufBfBtt^^^r F u;^Jg^-r 

^C<hK:J;-t.r. -e©7^-F-'^-:'^f-d'*5=kO'll2 

sijtaj7^-^»>&aj:^L, *^ofl?fBm2$ir(S)7^-^«:i£;sL. 

r. bJIBH 2 * 7=-a y -©^f^iS©^X©SP^5'?: witB7 ^ 
- F vfr'-d't —mcmiET F u x*;- F K:iS»!9<j 
icXt) b . BuiB;>:©SI5^<t :7 ^ - F yf'f-i' 

r if -5 n t' y F JilT©T F -CfriBtBtil© 

( i ) miiBm2*'r=i';-??#i§«c^!fe< tiil o©ji 

(i i) )ittigi5^*5ja-5-rt,^^ci,^is^fcB. iii©*ijtai 

cifcior. BtrtBll2*7-=^u-©^f■^ 

Buiem2*ijffli7'-i?«:j£^-r.2>*m*5. B>rtB*iJffli7"-f 
^>ai*i5<^-r, m;'33-Ffe^7UJ&t<»B>rtBm 2*7^=1 
y -©^^-^fS©#gp^«:i^ uW:^W^^:W:^-r^/cAfc 

[i»*:S18] 7>U>yX3!>i-fe'n©'C'<>F5r«to 

g$*5nt:- -:7 FOT©mi^^^ii*llHl©f 0->'i'-y--r 
S§*inf F€:^;^. ii»5:< ^^>P- l©-7>U>i' 

p;*fco^'<> F*«*D-rii2it^is*piHi<ti>^isi^ 
0© D 2. ^-t^ jix^mmt-r s©p§i . 

mix -5- -T'^^cc J: 7 > u > i^x^sHf C3© 

F ^«^-r 3 -^ii^^ij-r ^mpii , 

BiriB!l^xx-!r--7-t?-^®^tB«:j^^SUr. BtilBll3W 

[i«*^19] Jl'-;.i'T-7 7"f—:^;l'^fiJfflL-CB!FiB 

mi*5J:i>'02tf#iS*i. *tic;;-r^«ifi*jJ:D=^>u> 
m^Ht -2, c <t ec J: r ttriBS a b s n s 
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